Adam's antics  by Dixon, Bernard
Current Biology Vol 19 No 9
R346
He may be cheered by the 
introduction of a similar scrappage 
fee in the UK government’s budget on 
April 22nd, as the BMW-owned Mini 
production at Oxford is expected to 
be among the main beneficiaries in 
the UK. The UK scheme is due to run 
from May 2009 to March 2010 and 
offers motorists £2,000 towards a new 
car if they trade in one that is older 
than 10 years. 
In the run-up to the budget, prime 
minister Gordon Brown and the 
chancellor Alistair Darling had come 
under pressure from opposition 
and their own backbenchers to 
improve the UK’s standing in terms of 
environmental components of the new 
deal economic incentive packages. 
A recent analysis sponsored by 
the bank HSBC suggests that the 
average green component of financial 
packages around the world is 15.3 
cent. With 6.9 per cent green content 
in the stimulus package revealed in 
November, the UK is near the bottom 
of the global league. 
Environmental organisation Friends 
of the Earth called for a Green 
Infrastructure Bank, backed by Green 
Bonds, to steer the government 
interventions made necessary 
by the financial crisis towards a 
more sustainable economy in both 
economic and ecological terms. 
However, when Budget Day 
came, the details fell short of all the 
high-flying expectations of a ‘green 
budget’. In the budget summary on 
the government website (http://www.
direct.gov.uk/en/Nl1/Newsroom/
Budget2009/), the environment 
tellingly comes at the bottom of a long 
list of various concerns. The budget 
promises £1.4 billion in support for 
environmental schemes, including 
£525 million for offshore wind projects 
and £435 million for energy efficiency 
schemes. And that’s it. 
Environmentalists immediately 
voiced their disappointment. Friends 
of the Earth’s Executive Director Andy 
Atkins said: “The Government has 
squandered a historic opportunity to 
kick-start a green industrial revolution, 
create tens of thousands of jobs and 
slash UK carbon dioxide emissions.”
With these measures, the UK still 
has a long way to go to become 
a leader in green issues, as the 
government sometimes claims it to 
be. At the top of the league resides 
South Korea, with a stimulus package 
claiming to contain 80.5 per cent 
green measures. Other countries 
exceeding the recommendation of the 
Stern report of 20 per cent include 
France, Norway, and China. 
The South Korean package 
provides another illustration of how 
easily the “green incentives” can stir 
controversy. Environmentalists have 
deplored that only a small fraction of 
the admittedly huge package goes 
into renewable energy. Some fear 
that a large part of the infrastructure 
measures labelled as green (such 
as high-speed rail links and 
long- distance cycle tracks) will mainly 
help the local cement industry. 
But even if half the Korean package 
is fundamentally un-green, the 
depressing truth is that the other 
half would still see the country in a 
comfortable lead at the top of the 
world league. 
Many observers have commented 
that the current economic crisis and 
the resulting government intervention 
provide a once-in-a-generation 
chance to switch to a sustainable 
economy. But most governments 
haven’t grasped this simple thought 
yet. So ‘green budget’ isn’t going 
to be the word of the year in any 
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page at www.michaelgross.co.ukLong ago, when I was PhD student, 
my tasks were to formulate 
hypotheses about the metabolism of 
Saccharomyces cerevisiae, design 
and carry out experiments to test 
those hypotheses, interpret the results 
and then decide what experiments 
to conduct next. Now Ross King 
and colleagues at the universities 
of Aberystwyth and Cambridge say 
that all of this can be done by a robot 
called Adam. The paper describing 
Adam’s first public performance 
(Science (2009) 324, 85) is entitled 
‘The Automation of Science’.
The fortuitous announcement 
of the work in the very week when 
Honda’s robot ASIMO was touring 
the UK both enhanced and distorted 
media interest. The Times, for 
example, carried a report on Adam 
with an exaggerated headline (“Robot 
scientist gets the job done after 
humans toil in vain”) and a photograph 
of ASIMO conducting a symphony 
orchestra. This and other coverage 
conjured up science-fictional images 
of robot researchers marching into 
their laboratories in the morning.
The reality is less dramatic, 
though undoubtedly impressive. 
Based on hardware automating 
the high-throughput execution of 
Mediawatch: The activities of Adam, 
a new robotic laboratory tool, came 
under scrutiny. Bernard Dixon 
reports.
Adam’s antics individually designed batch culture experiments in microtitre plates, 
Adam measures the growth curves of 
selected microbial strains in defined 
media. Ross King and his co-humans 
set him/it the task of identifying 
the genes for orphan enzymes in 
S. cerevisiae — those catalysing 
biochemical reactions known to occur 
in the yeast but whose genes have 
remained unidentified over several 
decades of research.
Adam was able to hypothesise 
that three genes code for 
2- aminoadipate:2-oxoglutarate 
amino-transferase (2A2OA), and 
obtained results consistent with 
all three hypotheses. “We accept 
that the knowledge automatically 
generated by Adam is of a modest 
kind,” the authors write. “However, 
this knowledge is not trivial and in the 
case of the genes encoding 2A2OA, it 
sheds light on, and perhaps solves, a 
50-year-old puzzle.” 
The fortuitous announcement 
of the work in the very week 
when Honda’s robot ASIMO 
was touring the UK both 
 enhanced and distorted  
media interest
Those conclusions are more 
cautious than the headline to The 
Times story, which explained that 
Adam’s work was likely to play an 
Magazine
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As many flagship fish species 
become increasingly scarce as a 
result of over fishing, fleets are 
increasingly targeting species further 
down the food chain. A new report 
by the UN’s Food and Agriculture 
Organisation, published last month, 
highlights growing concerns  
about future stocks of sea 
cucumbers, an echinoderm  
being increasingly sought by 
fishermen.
It probably comes as a surprise 
to the Western world, where they 
are mostly a summer oddity on the 
sea-bed seen while snorkelling or 
diving. But in Asia they have long 
been a key ingredient in soups, stews 
and stir-fries and demand is growing. 
Countries like Indonesia, Papua  
New Guinea and the Philippines 
export large quantities of them to 
China and other Asian markets each 
year. 
“Scientists are finding 
 evidence of widespread 
malnutrition in commercial 
and recreational fish, marine 
mammals and seabirds 
 because of the global 
 depletion of the small fish 
they need to survive”
According to the FAO report, sea 
cucumber stocks are under intense 
pressure throughout the world. Most 
high-value commercial species 
have been depleted. In a majority of 
countries reviewed and in the Africa 
and Indian Ocean regions, stocks 
are overfished. Likewise in the Asian 
Pacific region, the most sought-after 
species are depleted.
“The fast pace of development of 
sea cucumber fisheries to supply 
growing international demand is 
placing most fisheries and many sea 
Fisheries are increasingly targeting 
smaller and more unusual species 
as traditional targets decline and 
the demand for feed for farmed fish 
increases. Nigel Williams reports.
Down the food 
chainimportant role in developing new 
treatments for fungal diseases such as 
athlete’s foot. “Fungi have a different 
mechanism from that of animals 
to produce lysine,” the reporter 
explained, “so if a drug can be 
developed that can disable the gene, 
it should be possible to treat people 
for fungal diseases without affecting 
their ability to make lysine”. The writer 
was presumably unaware that lysine is 
one of the nine essential amino acids, 
so named because the human body 
cannot make them. 
The Independent’s headline was 
one of several that skirted around 
scientific and philosophical caveats 
by announcing: “Robot scientists can 
think for themselves.” Adam was able, 
the story ran, to formulate theories 
and discover scientific knowledge on 
his own, marking a major advance 
in the field of artificial intelligence. 
“Such robo-scientists could be put to 
work unravelling complex biological 
systems, designing new drugs, 
modelling the world’s climate or 
understanding the cosmos.”
Science itself was rather cool in 
introducing the paper and another 
in which a Cornell University 
group revealed “an algorithm that 
substitutes a combination of brute 
force and mathematical strategies 
to solve a problem that challenges 
Boost: Adam got more profile as Honda’s 
ASIMO robot was on show in the UK at the 
time. (Photo: Jae C. Hong/AP/PA Photos.)human reasoning”. It began with 
one question mark (“Intelligent 
Machines?”) and continued with 
another: “How can we make sense out 
of the enormous volume of scientific 
data that is now being generated, 
and would a robot be able to replace 
a research assistant, postdoc or 
even the principal investigator in a 
biological laboratory?”
Without any way minimising the 
achievement, the Financial Times, 
under the heading “Robot achieves 
scientific first”, was the only 
newspaper to hint at the variety and 
depth of assistance Adam received 
from his/its human collaborators. 
“The researchers endowed Adam with 
a huge database of yeast biology, 
automated hardware to carry out 
experiments, supplies of yeast cells 
and lab chemicals and powerful 
artificial intelligence software,” Clive 
Cookson wrote. “Although they did 
not intervene directly in Adam’s 
experiments, they did stand by to 
fix technical glitches, add chemicals 
and remove waste.” The outcome 
was a series of “simple but useful” 
discoveries, confirmed by scientists, 
about genes for certain yeast 
enzymes.
Unsurprisingly, none of the reports 
explained that Adam had to be 
fed with a comprehensive logical 
model encoding knowledge of yeast 
metabolism, a bioinformatic database 
of genes and proteins, software to 
adduce hypotheses about genes for 
orphan enzymes, software to deduce 
experiments to test the observational 
consequences of the hypotheses, 
software to design and plan 
experiments, laboratory automation 
software to execute the experiments 
and record the data, software to 
analyse the data and metadata, 
and software to relate the analysed 
data to the hypotheses, including 
statistical methods to decide on 
significance. 
BBC News Channel website added 
an important rider, a comment from 
an independent expert that Adam 
was “more like a junior lab assistant 
than a scientist”. But it also pointed 
out that King and his team are now 
developing a more advanced robot, 
Eve, to help in drug discovery. 
Will she prove to possess genuine 
intuition?
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